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SUMMARY

The L Area Disassembly Basin (LDB) is evaluated for the natural phenomena hazards (NPH) effects due to
earthquake, wind and tornado in accordance with DOE Order 420.1 and DOE-STD-1020.  The deterministic
analysis is performed for a Performance Category 3 (PC3) level of loads.  Savannah River Site (SRS) specific NPH
loads and design criteria are obtained from Engineering Standard 01060.  It is demonstrated that the demand to
capacity (D/C) ratios for primary and significant structural elements are acceptable (equal to or less than 1.0).  Thus,
105-L Disassembly Basin building structure is qualified for the PC3 NPH effects in accordance with DOE Order
420.1.

Credible II/I sources that are likely to cause seismic interaction with fuel stored in the horizontal bundle and bucket
storage (HBBS) area in June 1997 were reviewed.  The 5 ton Bridge Crane support system in the HBBS area
requires modifications for handling the expected fuel weights.  The proposed modifications to alleviate potential II
over I interaction are incorporated in the determination of the D/C and fragility values for the crane support.

Based on a 2002 II/I evaluation update for the vertical tube storage (VTS) area it is concluded that the overall
spacing between the stored fuel and the geometry of the fuel in bundles are not altered due to the potential impact
from the VTS monorail support frame or from other falling objects.

A fragility analysis is performed to obtain the median capacities in terms of the peak ground acceleration (PGA) for
seismic events, the fastest miles per hour (FMPH) for wind and tornado events, and the logarithmic standard
deviations due to randomness and uncertainty.  The minimum median PGA is 0.29g; it corresponds to a return
period of about 20,000 years.
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RECORD OF REVISION

Revision # Description Pages Affected

0 Initial Issue All

1 This revision resolves issues raised in Problem Identification Report pages 1 to 10,
(PIR) No. 2001-PIR-09-010 and incorporates clarifications given in Tables 3 and 4 on
“105-L Disassembly Basin – Vertical Tube Storage (VTS) pages B3 and B4,
Monorail Support Frame”, IOM PEC-SEG-01-0042 of December 3, added page 2A
2001, from G. E.  Mertz to C. Nickell.
A 2002 II/I evaluation update on VTS and its conclusions are
included in this revision.
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1.0 INTRODUCTION

The 105-L Disassembly Basin (LDB) is a sectionalized concrete basin containing about 3.4 million gallons of water
in which irradiated fuel and target elements are stored.  The basin serves to cool the irradiated fuel and to shield
personnel from potential radiation.  Fuel and target elements are handled under water from hangers attached to an
overhead monorail system.

An assessment of typical 105-K Disassembly Basin, which is structurally similar to LDB, was made in February
1994 [1].  That assessment was related to the survivability of the basin walls and foundation mat based on an
approximate estimate of its strength.  A report on the status of the structural analysis of K, L and P Disassembly
Basins, pertaining to the resistance to the natural phenomena hazards (NPH) effects, was prepared in December
1994 [2] subsequent to ceasing of NPH work on reactors.

A preliminary assessment of the roof, piers and walkways was provided in May 1996, [3], for the seismic
survivability of these structural elements.  It was concluded that modifications to these elements were not required
for the no collapse criteria or to prevent II over I interaction.

A comprehensive structural analysis of safety related and structurally significant non-safety related structures,
systems and components (SSC) in LDB was performed in FY97.  This report presents a summary of the NPH
analysis of LDB.

1.1 SCOPE

A brief description of the LDB is given in Section 1.2.  It consists primarily of the Lower Disassembly Basin
including Transfer Area, and the Upper Disassembly Basin Area.

The Fan Room located West of the Transfer Area is a light steel industrial type building and is included in the scope
of this analysis to the extent its failure may cause a II over I interaction with the LDB.

Since a part of LDB is structurally integrated with the 105-L Process Building, the analysis of the LDB is required to
verify that the results of the structural analysis of the Process Building, as presented in the summary report on 105-
K, [4] are not altered.  Qualification of the 105-L Process building is based on its similarity to 105-K for which the
Process Building analysis in Reference 4 was performed.

The LDB is analyzed for NPH effects from the design earthquake event at the Savannah River Site (SRS)
considering the soil structure interaction (SSI) effects based on the dynamic soil properties given by Site
Geotechnical Service (SGS).  The LDB is analyzed for NPH effects due to design basis wind and tornado events at
SRS.  There are no safety related systems and components; however, systems and components that are likely to
cause II over I interaction with the fuel stored in June 1997 are investigated through the original walkdowns of
Reference 18.  Additional 2002 walkdown effort is  identified in the last paragraph of this section.

Credible II/I sources that could cause seismic interaction with the fuel stored in the horizontal bundle and bucket
storage (HBBS) area were evaluated in June 1997.  Not included in the scope of that walkdown [18] were issues
related to the structural integrity of the monorail systems in the LDB.  It is noted in interaction evaluation
worksheets of Reference 18 that additional walkdowns would be required in Machine area, Emergency Disassembly
area and Vertical Tube Storage area if fuel were to be stored in these areas in future.

Monorail systems in the Disassembly Basin Area are not evaluated in the walkdowns [18].  The Vertical Tube
Storage (VTS) monorail support frame in 105-L Disassembly Area referenced in the Problem Identification Report,
PIR No. 2001-PIR-09-010 is not included in the scope of this II/I walkdown evaluation.  This was clarified in “105-
L Disassembly Basin – Vertical Tube Storage (VTS) Monorail Support Frame”, IOM PEC-SEG-01-0042 of
December 3, 2001 from G. E. Mertz to C. Nickell.
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The II/I walkdown issues for the VTS in L area raised in the IOM of December 3, 2001, and in “L and K
Disassembly Basin Suspended Monorail Loads”, IOM PEC-SEG-01-0040, Revision 1 of January 21, 2002 from G.
E. Mertz to C. Nickell are resolved in References 23 and 24.  A 2002 II/I evaluation update of the VTS monorail
frame and identification of all falling objects on fuel racks and stored fuel bundles in the VTS basin are  provided in
Reference 23.  The effects of the falling objects on the fuel racks and the stored fuel bundles in VTS are determined
in Reference 24.  Conclusions of the 2002 II/I VTS evaluation update are given in Section 9.3.

1.2 DESCRIPTION OF LDB

A plan layout of the LDB is shown in Figure 1.  It is divided into smaller interconnected water filled basins that
include:
§ Vertical Tube Storage (VTS)
§ Machine Basin
§ Horizontal Bundle and Bucket Storage (HBBS)
§ Emergency Basin
§ Transfer Bay

The VTS Area is in the Upper Disassembly Area, whereas, the rest of the basins are in the lower Disassembly Area.
The later area is also sometimes referred to as the Lower Basin.

2.0 STRUCTURAL ANALYSIS AND ACCEPTANCE CRITERIA

2.1 GENERAL METHODOLOGY

The functional classification for LDB is found in Reference 6.  The corresponding performance category is
conservatively taken to be PC3.  There are no safety related equipment or systems and components; however,
selected equipment is evaluated for PC3 loads for determining the potential II over I interaction due to design basis
NPH events.  For the interaction purposes a “no collapse” criteria is used.  Its objective is to assure that SSCs will
not collapse and lead to a functional failure of structural elements or to criticality from a potential impact on fuel
racks.  The no collapse criteria does not require an adherence to code requirements.

The LDB is analyzed for vertical, lateral and hydrodynamic PC3 loads using fixed base and soil structure interact
(SSI) models.

The seismic time history SSI analysis is performed for the lower bound, best estimate and upper bound (LB, BE and
UB) soil properties using the impedance method as outlined in Section 3.3.4 of ASCE 4-86 [20].  Foundation
impedance functions consisting of soil spring and damping coefficients are computed considering geometry and
embedment effects.  The coupled soil structure system is analyzed using the free-field surface motion as the control
input motion.  Fixed base response analysis is also performed for the free-field surface spectra input.

The combined response for the three earthquake components is obtained using the square root of the sum of the
squares (SRSS) rule.  Forces and displacements in structural elements are obtained by enveloping results from time
history and response spectra analyses.

Parametric studies were performed for assessing the structure-soil-structure-interaction (SSSI) between the Process
Building and Lower and Upper Disassembly Basins, and the potential pounding at the expansion joint between the
Lower and Upper Disassembly Basins.
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2.2 ACCEPTANCE CRITERIA

SRS Engineering Standard 1060 [5] is used as the structural acceptance criteria for the structural evaluation of the
LDB.  Accordingly the 5 percent damping free field design response spectrum for performance category 3 (PC3)
structures is used as the input in the seismic analysis.  The input spectral coordinates are given in Table 1 and a plot
of the spectrum in Figure 2.

Results are presented in terms of the demand to capacity (D/C) ratios for primary and other significant structural
elements.  Fragility values for the elements for the NPH effects are provided in terms of the median capacities and
associated logarithmic variabilities.

2.3 SOIL CHARACTERISTICS

Preliminary dynamic soil properties for the LDB were given in July 1996 by Site Geotechnical Services (SGS) [7].
Confirmed soil properties became available in April 1997 [8].  These contained static and dynamic soil properties.
The long term static displacement estimates in Reference 8 were slightly revised in Reference 9 when construction
records of the building benchmarks became available.  The dynamic displacements were provided in July 1997 by
SGS [10].

Structural analysis of LDB is based on the soil properties given by SGS in References 8 through 10.

3.0 SOIL CHARACTERISTICS

Lower Disassembly and Upper Disassembly Areas are evaluated separately.  The soil structure system is analyzed
using the ABAQUS computer program using beam element (stick) modeling.

3.1 LOWER DISASSEMBLY BASIN AND TRANSFER AREA

The model for the seismic analysis of the Lower Disassembly Basin and Transfer Area is shown in Figure 3.  Details
of the calculations, analysis and results are given in Volumes 1 and 2 of Reference 11.

3.2 UPPER DISASSEMBLY BASIN

The model for the seismic analysis of the Upper Disassembly Area (includes Process Building) is shown in Figure 4.
Details of the calculations, analyses and results are given in Volumes 3 and 4 of Reference 11.  The structural
analysis for the 105-K Process Building (structurally identical to 105-L) was performed without including the Upper
and Lower Disassembly Basins or the Transfer Area [4].  Analysis was performed to assess the impact of these
Disassembly buildings on the Process Building [11, Vol. 3].  It is found that loads in structural elements of 105-L
Process Building from the analysis of these models [11, Vol. 3] are less than or equal to those in Reference 4 for the
corresponding members in K.

3.3 MULTISTICK MODEL PARAMETRIC

The multi-stick model for the seismic analysis of the combined Lower and Upper Disassembly Areas is shown in
Figure 5.  Details of the calculations, analysis and results are given in Reference12.  This multi-stick model is used
for parametric studies only; BE soil properties are used in the analysis.
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3.4 FLUID STRUCTURE INTERACTION

The Lower and Upper Basin walls are evaluated for the fluid structure interaction loads (sloshing of water in the
basin) in Volume 1 of Reference 11 using the principles and procedures outlined in Reference 13.

3.5 MONORAILS

Revised D/C ratios for monorails in the Lower Basin Areas were computed in Reference 14 for various fuel weights.
This evaluation is based on prior calculations and reports on factors of safety, and on the test data for anchorage
inserts at SRS reactors (“Factor of Safety Report for Monorail Modification for Assembly/Disassembly Areas in P,
K & L Reactor Buildings”, UE&C, July 25, 1990, “Design Engineering Report on the Evaluation of Monorail
Upgrades in the VTS and Non-VTS Areas P, K and L Reactors”, July 1990, and “Upgrade of
Assembly/Disassembly Monorails ”, RTR 2366, from W. E. Mayo and H. D. Kane to G. G. Merz, June 29, 1987).

The monorail support frame in the Emergency Basin was evaluated in Reference 15.  An occasional fuel load of 200
pounds was considered in the analysis [15].

The weight of the monorail support frame in the VTS and a maximum monorail fuel load of 200 pounds were
considered in the structural evaluation of the walkways and piers in the VTS [15].  The VTS monorails and the
monorail support frame were not evaluated in the calculation.

3.6 PIERS, WALKWAYS , AND ROOF

A preliminary assessment of the roof, piers and walkways was provided in May 1997 [3], for the seismic
survivability of the structural elements.  The conclusions of this assessment were confirmed by a more detailed
analysis [15].  Piers and walkways do not satisfy code requirements, however, it was determined that they would not
fail or collapse causing a II over I interaction for the design basis seismic event.

4.0 FLOOR RESPONSE SPECTRA

The in-structure amplified floor response spectra (FRS) for the Lower Disassembly Area and Transfer Area are
obtained from the model given in Section 3.1.  SSI analyses using the LB, BE and UB soil properties are performed,
and spectra are developed by enveloping and broadening in accordance with procedures given in ASCE 4-86 [20] as
invoked by Site Standards [5].

Similarly FRS for the Upper Disassembly Area are obtained form the model given in Section 3.2.

The spectra are generated for damping ratios of 4, 5, 7 and 10 percent for elevations –30.0, -17.0, +15.0 and +40.0
feet, as applicable, since these elevations do not exist in all structures.  These spectra and digitized values are
provided in Attachment C of Section 11.

5.0 DIFFERENTIAL SETTLEMENT

The LDB is evaluated for differential displacements provided by SGS as detailed in Section 2.3.  The evaluation is
done for static and dynamic settlements [16].  The settlements provided by SGS  do not explicitly account for the
stiffness of the structure.  The structural evaluation of LDB for differential settlements is based on a method that
neglects the stiffness of the foundation mat, which is conservative, compared to methods that consider the stiffness.
It was determined that the differential settlements may lead to non-through wall and foundation mat cracking due to
bending; that is, the compression side of the structural element loaded in bending would maintain a leak tight
configuration, at the junction of the mat with the external structural walls.
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5.1 HYPOTHETICAL LEAKAGE ESTIMATES

Even though neither the foundation mat nor the basin walls are expected to develop through thickness cracks, which
allow leakage of water out of the disassembly basin, estimates are made [17] of the hypothetical leakage through
various uniform widths of cracks in the LDB at the maximum height of water of 30 feet.  The results of the
parametric basin drawdown analysis are summarized in Table 2.

6.0 WIND AND TORNADO ANALYSIS

The LDB is analyzed for wind and tornado effects in [14].  By comparison of the total lateral shear resulting from
the wind and tornado loads with those from an earthquake, D/C ratios for the primary shear walls for the wind and
tornado events are found.  They are significantly smaller than 1.0.  Thickness of concrete walls and the roof is large
enough to resist the penetration and potential interaction effects of missiles stipulated in DOE-STD-1020 as invoked
by Reference 5.

7.0 SYSTEMS AND COMPONENTS

Seismic Qualification Utility Group (SQUG) walkdown methodology is used to review credible II/I sources that are
likely to cause seismic  interaction with the fuel stored in HBBS area in June 1997 [18].  See Section 1.1 for
clarification of the scope of the walkdowns.  It is determined that except for the 5 ton crane in HBBS area, the
systems and components in LDB do not present a seismic interaction hazard to the storage racks.  The 5 ton crane
support system requires modifications which are incorporated in the results presented in this report.

Conclusions of the 2002 II/I VTS evaluation update are given in Section 9.3.

8.0 FRAGILITIES

Fragility estimates for the primary and other significant structural elements of the LDB are provided in Reference
19.  The fragilities are based on the deterministic analysis done for the design basis events and on the expected
variabilities.  The median capacities are given in terms of the peak ground acceleration (PGA) for seismic events,
and the fastest miles per hour (FMPH) for wind and tornado events.  High confidence of a low probability of failure
(HCLPF) values for the structural elements are also provided.

9.0 CONCLUSIONS

Based on the analysis of L Area Disassembly Basin (LDB) for the NPH effects due to PC3 earthquake, wind and
tornado in accordance with DOE Order 420.1 and DO-STD-1020, it is determined that the D/C ratios for primary
and other significant structural elements are equal to or less than 1.0.  Thus 105-L Disassembly Basin is qualified for
the PC3 NPH effects in accordance with DOE Order 420.1.

9.1 DEMAND TO CAPACITY RATIOS

A summary of the D/C ratios for the safety related and structurally significant elements of the LDB is given in
Table. 3.
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9.2 FRAGILITY VALUES

Fragility values for the safety related and structurally significant elements of the LDB are given in Table 4.  These
may be used for safety analysis or for beyond design basis evaluations.  The minimum PGA for the structural
elements is 0.29g [19]; this corresponds to a return period of about 20,000 years or an annual exceedance probability
at 5E-5 [21].  The median FMPH for the structure is 413 miles per hour [19]; this corresponds to a return period of
over 1E7 years or an annual exceedance probability less than 1E-7 [22].

9.3 II/I VTS EVALUATION

Conclusions of the 2002 II/I VTS evaluation update are given here.  Reference 23 demonstrates that both the
walkway and pier are capable of resisting the impact forces from the collapse of the VTS monorail frame and the
failed monorail support frame will come to rest on the platform.   The effect of the falling objects identified in
Reference 23 on the stored fuel and fuel racks in the VTS is determined in Reference 24.  It is concluded that the
overall spacing between stored fuel and the geometry of fuel in bundles are not altered by the impact from the
potential missiles.

10.0 REFERENCES

1. “Assessment of 105-K Disassembly Basin”, IOM 730:EPD-SE-94-0054 of February 15, 1994 from M.E.
Maryak to T.C. Esterling.

2. “Status Report on Structural Analysis of K, L and P Disassembly Areas (U)”, IOM ECS-CES-94-0274 of
December 19, 1994 from J.R. Joshi to J.C. Guy.

3. “Assessment of Seismic Qualification of Concrete Piers, Walkways and Roof for L Disassembly Area (U)”,
IOM ECS-CES-96-0021 of May 14, 1996 from R.L. Bandyopadhyay and J.R. Joshi to S. Pogula.

4. “Summary Report on the Seismic Qualification of the 105-K Reactor Building (U)”, WSRC-TR-91-604,
Revision 2, May 1992.

5. “Structural Design Criteria”, Engineering Standard 01060, Revision 1, October 1996, WSRC Manual WSRC-
TM-95-1.

6. “Functional Classification Report for L Reactor Facility”, WSRC-TR-95-0399, Revision 1, June 1997.
7. “Selected Soil Properties for L-Area Dynamic Profile”, IOM ECSD-SGS-96-228 of July 3, 1996 from Walt

Rabe to J.R. Joshi.
8. “Confirmed Soil Properties for the 105-L Disassembly Area:, IOM PECD-SGS-97-134 of April 25, 1997 from

Todd E. Ross to J.R. Joshi.
9. “Long Term Settlement Estimation for the L Disassembly Basin”, cc:Mail of May 15, 1997 from Todd Ross to

J.R. Joshi.
10. “Liquefaction Potential and Settlement Estimates, 105-L Disassembly Basin”, IOM PECD-SGS-97-0187 of

July 9, 1997 from Michael D. McHood to J.R. Joshi.
11. “NPH Evaluation of 105-L Disassembly Basin”, T-CLC-L-00006, Revision 1, Volumes 1 to 4, Structural

Engineering, 2002.
Volume 1:  Lower Disassembly Basin & Transfer Area
Volume 2:  Lower Disassembly Basin & Transfer Area, Computer Runs – ABAQUS Input/Output
Volume 3:  Upper Disassembly Basin
Volume 4:  Upper Disassembly Basin, Computer Runs – ABAQUS Input/Output

12. “105-L Multistick Model Parametric Study-Disassembly Basin”, T-CLC-L-00013, Structural Engineering,
1997.

13. “Seismic Design and Evaluation Guidelines for the DOE High-Level Waste Storage Tanks and Appurtenances”,
K. Bandyopadhyay, A. Cornell, C. Costantino, R. Kennedy, C. Miller and A. Veletsos, BNL 52361, Rev. 10/95,
UC-406, UC-510, October 1995.

14. “Miscellaneous Technical Issues in 105-L Structural Analysis”, T-CLC-L-00017, Revision 1, Structural
Engineering, 2002.



WSRC-TR-97-00289
Revision 1

Page 9 of 10

15. “Disassembly Area Building, Analysis of Piers, Walkway and Roof of 105-L Disassembly Basin”, T-CLC-L-
00003, Revision 1, Structural Engineering, 2002.

16. “105-L Disassembly Basin Differential Settlement Analysis”, T-CLC-L-00012, Structural Engineering, 1997.
17. “Postulated Seepage Rates form 105-L Basin”, T-CLC-L-00014, Structural Engineering & SGS, 1997.
18. “Seismic II/I Interaction for 105-L Disassembly Area”, T-CLC-L-00016, Revision 3, Structural Engineering,

2002.
19. “Fragility Analysis of 105-L Disassembly Basin Structure”, T-CLC-L-00018, Revision 1, Structural

Engineering, 2002.
20. “Seismic Analysis of Safety-Related nuclear Structures and Commentary on Standard for Seismic Analysis of

Safety-Related Nuclear Structures”, ASCE Standard 4-86, 1987.
21. “Development of probabilistic Seismic Hazard Curve for DWPF at SRS (U)”, WSRC-TR-93-317, Revision 1,

January 1995, H.E .Wingo.
22. “Natural Phenomena Hazards Modeling Project:  Extreme Wind/Tornado Models for the Department of Energy

Sites”, By D.W. Coats and R.C. Murray, UCRL-53526, Revision 1, August 1985.
23. “L-Area Disassembly Basin Vertical Tube Storage II/I Evaluation”, Engineering Calculation, T-CLC-L-00046,

Structural Engineering, 2002.
24. “VTS Fuel Racks II/I Analysis (U)”, Engineering Calculation, T-CLC-L-00045, Structural Mechanics, 2002.

11.0 ATTACHMENTS

A List of Figures

Figure 1 Plan Layout of 105-L Disassembly Area
Figure 2 PC3 Design Response Spectra, 5 Percent Damping, Horizontal and Vertical
Figure 3 SSI Model for Lower disassembly and Transfer Area
Figure 4 SSI Model for Upper Disassembly Area and Process Building
Figure 5 SSI Model for Combined Lower and Upper Disassembly Areas and Process

Building

B List of Tables

Table 1 Coordinates for PC3 Design Response Spectra, 5 Percent Damping, Horizontal
and Vertical

Table 2 Summary of Parametric L Basin Drawdown
Table 3 Significant Demand to Capacity Ratios for L Disassembly Basin
Table 4 Significant Fragility Values for L Disassembly Basin

C Floor Response Spectra

Lower Disassembly Covers Column Line 106 to 111
Figure C1 N-S Direction Response Spectra Elev. –17’
Figure C1 N-S Direction Digitized Values Elev. –17’
Figure C2 N-S Direction Response Spectra Elev. +15’
Figure C2 N-S Direction Digitized Values Elev. +15’
Figure C3 E-W Direction Response Spectra Elev. –17’
Figure C3 E-W Direction Digitized Values Elev. –17’
Figure C4 E-W Direction Response Spectra Elev. -15’
Figure C4 E-W Direction Digitized Values Elev. -15’
Figure C5 Vertical Direction Response Spectra Elev. +15’
Figure C5 Vertical Direction Digitized Values Elev. +15’



WSRC-TR-97-00289
Revision 1

Page 10 of 10

Upper Disassembly Area Covers Column Line 101 to 106
Figure C6 N-S Direction Response Spectra Elev. -30”
Table C6 N-S Direction Digitized Values Elev. -30’
Figure C7 N-S Direction Response Spectra Elev. +15’
Table C7 N-S Direction Digitized Values Elev. +15’
Figure C8 E-W Direction Response Spectra Elev. -30’
Table C8 E-W Direction Digitized Values Elev. -30’
Figure C9 E-W Direction Response Spectra Elev. +15’
Table C9 E-W Direction Digitized Values Elev. +15’
Figure C10 Vertical Direction Response Spectra Elev. +15’
Table C10 Vertical Direction Digitized Values Elev. +15’

Transfer Area Covers Column Line 111 to 112
Figure C11 N-S Direction Response Spectra Elev. -17’
Table C11 N-S Direction Digitized Values Elev. -17’
Figure C12 N-S Direction Response Spectra Elev. +40’
Table C12 N-S Direction Digitized Values Elev. +40’
Figure C13 E-W Direction Response Spectra Elev. -17’
Table C13 E-W Direction Digitized Values Elev. -17’
Figure C14 E-W Direction Response Spectra Elev. +40’
Table C14 E-W Direction Digitized Values Elev. +40’
Figure C15 Vertical Direction Response Spectra Elev. +40’
Table C15 Vertical Direction Digitized Values Elev. +40’



WSRC-TR-97-00289
Revision 0

Page A1 of A5



WSRC-TR-97-00289
Revision 0

Page A2 of A5



WSRC-TR-97-00289
Revision 0

Page A3 of A5



WSRC-TR-97-00289
Revision 0

Page A4 of A5



WSRC-TR-97-00289
Revision 0

Page A5 of A5



WSRC-TR-97-00289
Revision 0

Page B1 of B4



WSRC-TR-97-00289
Revision 0

Page B2 of B4



WSRC-TR-97-00289
Revision 1

Page B3 of B4

ITEM# DESCRIPTION SEISMIC
Reference
Calc.# T-
CLC-L-000

Page # Comment D/C

1 Primary Shear Walls
     Upper Disassembly Area
     Lower Disassembly Area
     Transfer Area

Pressure on External Walls
     with water (Lower Disassembly)
     without water (Lower Disassembly)

06, v. 3
06, v. 1
06, v. 1

06, v. 1
06, v. 1

75
11
11

11
11

0.29
0.22
0.35

0.74
0.97

2 Structural Columns (4 X 4 and 6 X 6)
4 X 4 at Col. AAL & 102 06, v. 3

75 Upper Dissassy,
axial + bend.

0.83

3 Roof (Span:  63 and 45) 03 26 0.85
4 Foundation Mat

     Lower Disassembly 12 8
differential
settlement. 0.76

5 VTS (maximum fuel load of 200 pounds)
     Piers
     Concrete Beam/Walkway

03
03

29
25

0.93
0.88

6 Emergency Basin  (occasional fuel load of
200 pounds)
     Piers
     Concrete Beam/Walkway

03
03

29
25

0.93
1.0

7 Machine Basin and HBBS (Lower Basin)
     Piers
     Concrete Beams/Walkway

03
03

25
25

1.0
0.21

8 Monorail
HBBS (non-Piers : fuel: 495 lb.)
Machine Basin (non-Piers : fuel: 495 lb.)

17
17

11
11

0.26
0.23

ITEM# DESCRIPTION WIND/TORNADO
1 Primary Structural Walls

     Lower Disassembly 06, v. 1 305C 0.11

TABLE 3:  Significant Demand to Capacity Ratios for L Disassembly Basin
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DESCRIPTION FRAGILITIES
ITEM # SEISMIC Median

PGA,g
bR bU HCLPF

PGA,g
1 Primary Shear Walls

     Upper Disassembly Area
     Lower Disassembly Area
     Transfer Area

Pressure on External Walls
     with water (Lower Disassembly)
     without water (Lower Disassembly)

1.28

1.07

0.72
0.52

0.31

0.31

0.31
0.31

0.4

0.4

0.41
0.41

0.40

0.33

0.22
0.16

2 Structural Columns (4 X 4 and 6 X 6) 0.52 0.31 0.41 0.16
3 Roof (Span:  63 and 45) 0.51 0.31 0.41 0.15
4 Foundation Mat

     Lower Disassembly
0.57 0.31 0.41 0.17

5 VTS (maximum fuel load of 200 pounds)
     Piers 0.31 0.31 0.41 0.09

6 Emergency Basin  (occasional fuel load of 200 pounds)
     Piers 0.51 0.31 0.41 0.15

7 Machine Basin and HBBS (Lower Basin)
     Piers 0.29 0.31 0.41 0.09

8 Monorail

     HBBS (non-Piers, fuel: 495 pounds)
     Machine Basin (non-Piers, fuel: 495 pounds)

0.70
0.73

0.34
0.34

0.31
0.31

0.24
0.25

ITEM# WIND/TORNADO Median
MPH

bR bU HCLPF
MPH

1 Primary Structural Walls
     Lower Disassembly 413 0.2 0.2 213

NOTES:
PGA: Peak Ground Acceleration
MPH: Fastest Miles Per Hour wind/tornado speed
bR: Logarithmic Standard Deviation for Randomness
bU: Logarithmic Standard Deviation for Uncertainty
HCLPF: High Confidence Low Probability of Failure

TABLE 4:  Significant Fragility Values for L Disassembly Basin
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FIGURE C-2
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FIGURE C-3
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FIGURE C-4
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FIGURE C-5
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FIGURE C-6
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FIGURE C-7
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FIGURE C-8



WSRC-TR-97-00289
Revision 0

Page C16 of C30

TABLE C-8



WSRC-TR-97-00289
Revision 0

Page C17 of C30

FIGURE C-9
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FIGURE C-10
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FIGURE C-11
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FIGURE C-12
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